Abstract-The characteristics of tapered-EDF is studied. The loss, transmission and ASE spectrum, gain and noise figure are measured in order to observe the behavior of tapered-EDF. The comb-like spectrum with equal distance of 1.6nm is observed both for the ASE spectrum as well as for the transmission spectrum.
INTRODUCTION
Tapered fiber, which has been inviting renewed interest in recent years, is achieved by heating the fiber uniformly over a fixed heated length and slowly stretched at a constant speed until the desired waist diameter and length are obtained.
Tapered fiber profile can be tailored by appropriately choosing the heating element and stretching conditions, which is why it is becoming preferred way to fabricate items.
Due to its unique characteristics such as high nonlinearity, large evanescent field, flexibility, high confinement, dispersion-tuning ability, robustness and compactness [1] , tapered fiber offers extensive applications ranges from sensors, filters, mode converters, nonlinear converters and resonators [1] .
There has been many works reported on tapering various fiber types such as the most common single mode fiber (SMF) [2] [3] [4] , photonics crystal fiber (PCF) [5] [6] [7] , dispersion shifted fiber (DSF) [S] and multimode fiber (MMF) [9] . In each work, taper profile is used to exploit the distinctive material properties of each fiber to suit desired applications.
In this work, the characteristics of tapered-erbium doped fiber (EDF) are observed. The mode coupling at the waist diameter and transition region is monitored accordingly. The tapered-EDF is later used as a co-propagating amplifier pumped by 9S0-nm laser diode. The spectrum change as well as the change in gain and noise figure of the amplifier before and after tapering of the EDF is reported.
II. EXPERIMENTAL SETUP
A tapered fiber is fabricated using the experimental setup in The output spectral shape of the amplified spontaneous emission (ASE) is illustrated in Figure 5 . The mode coupling effect is also observed in the ASE spectrum. In this case, the input signal is turned off. Hence, the observed oscillation is due to fundamental mode of the pump coupling to higher order modes. OSA. The amplified signal of the tapered EDF A is shown in Figure 6 . At this point the input signal is set to -15dBm and the pump power is 120 mW. The peak power of amplified signal is -4.3dB and hence gives 10.7dB gain. It is worth to note that the nearly sinusoidal response is observed at the noise floor of the amplified signal. This observation indicates that primarily two modes are responsible for the observed behavior [10] . Figure 7 shows the gain and noise figure as a function of pump power for a 10-m length EDF. It is shown that the gain for untapered EDF is higher than tapered EDF by 3 dB.
Furthermore the noise figure for the untapered EDF is almost flat at 4dB with ±0.9dB variation. For tapered EDF, the noise figure is higher ranging from 5.6 to lldB. This is mostly due to the power loss to the environment as well as loss due to coupling between modes during tapering process. 
IV. CONCLUSION
A tapered-EDF is characterized and it is observed that at 5J..l m taper waist diameter, the oscillations occurs which can be verified by the comb-like spectral response in the transmission as well as ASE spectrum. However, when the taper is incorporated as a gain medium in a co-propagating amplifier, there is no significance improvement in the gain and noise figure. The degradation of gain and noise figure performance observed, is mostly due to the loss introduced by tapering process.
